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The U.S. Drought Monitor 
Since 1999, NOAA (CPC, NCDC, WRCC), USDA, and 

the NDMC have produced a weekly composite 
drought map -- the U.S. Drought Monitor -- with input 

from numerous federal and non-federal agencies 

•  Western Region Climate Center on board 2008 
•  11 authors in all 
•  Incorporate relevant information and products                    
from all entities (and levels of government) 
dealing with drought (RCC’s, SC’s, federal/state 
agencies, etc.) (350+ experts) 
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Requirement:	  	  Authors	  must	  work	  at	  a	  regional	  or	  na5onal	  
“center”,	  government	  or	  academia/research	  

There	  are	  currently	  11	  authors,	  and	  all	  are	  volunteers	  





USDM WYTD Change Map for U.S./West? 



Objectives 

   Communication/awareness tool 
   Assessment of current conditions 

  Primarily an “unmanaged” system approach 

   NOT a forecast or drought declaration 
  Is used as a declaration trigger though 

   Identify impacts (S, L) 
   Incorporate local expert input 
   Use an objective percentile approach 
   “Convergence of evidence”   
approach 





  Advantages of percentiles: 
  Can be applied to any parameter 
  Can be used for any length of data record 
  Puts drought in historical perspective 

Percentiles and the U.S. Drought Monitor 

•  D4, Exceptional Drought:    1 in 50+ years (2 %tile) 
•  D3, Extreme Drought:     1 in 20 to 50 years (5) 
•  D2, Severe Drought:     1 in 10 to 20 years (10) 
•  D1, Moderate Drought:    1 in  5 to 10 years (20) 
•  D0, Abnormally Dry:     1 in  3 to 5 years (30) 

The drought categories are associated with historical 
occurrence/likelihood (percentile ranking) 

 
It is not anecdotal or subjective, like “It’s really, really dry!!” 
….or, “I don’t remember it ever being this dry, we have to be 

D4!!” 











Approaches to Drought Assessment 

  Single index or indicator (parameter) 
  Multiple indices or indicators 
  Composite (or “hybrid”) Indicator 



USDM Approach 

  “Convergence of Evidence” 
  Many types of drought “information” can be 
collectively analyzed to determine if the 
majority of information is 
‘converging’ (telling the same story) about 
the accuracy, or inaccuracy, of the drought as 
depicted by the USDM 

  Need to look at 100% of the data, BUT don’t 
believe in any one piece of data input 100% 
in making a decision…  
  Multiple indicators and types of 
information that describe different 
hydroclimatic parameters are needed to get a 
complete picture of a drought indicator’s 
performance 
  Impacts are the “ground truth”, yet aren’t 
monitored….you can’t measure what you 
don’t monitor! 

 











Essential Tools! 



Regional + Local Feedback/Input Process 

  Annual User Feedback Forums (USDM/NADM) since 
2000 

  Various webinars/telecons/reports/data/products 
  Regional Climate Centers and NOAA Regional Climate 

Service Directors and Coordinators along w/ 
Weather Forecast Offices (WFOs) 

  State Climatologists 
  Navajo and Wind River Tribes 
  CoCoRaHS (impacts!) 
  National Integrated Drought Information System (NIDIS) 

Pilot RDEWS basin webinars:  
  UCRB (Upper Colorado River Basin) 
  ACF (Apalachicola-Chattahoochee-Flint) 
  Southern Plains 
  MORB (Missouri River Basin/Central Region) 

  State Drought Task Forces: North Carolina, Hawaii, 
Oklahoma, Texas, New Mexico, Alabama, Florida, South 
Dakota, Kentucky, Arizona, Montana, Washington, Oregon 
and California/Nevada 

 
 



  Lincoln, NE, November 2000 
  Asheville, NC, April 2002 
  NADM, Asheville, June 2003 
  Cedar City, UT, October 2003 
  NADM, Regina, SK, October 2004 
  Washington, D.C., October 2005 
  NADM, Mexico City, October 2006 
  Portland, OR, October 2007 
  NADM, Ottawa, October 2008 
  Austin, TX, October 2009 
  NADM, Asheville, April 2010 
  Washington, D.C., April 2011 
  NADM, Cancun, Mexico, April 2012 
  West Palm Beach, FL, Spring 2013 
  NADM, Toronto, Canada, 2014 
  Reno, NV, Spring 2015 
  NADM, Ft. Worth, TX, June 2016 

USDM/NADM Annual Forums 





What	  follows	  is	  a	  very	  small	  sample	  of	  
some	  of	  the	  input	  parameters	  we	  use…	  



Indices:	  
SPI/PDSI	  

Soil	  
Moisture	  

Streamflow	  

Remote	  
Sensing	  

Expert	  
Local	  Input	  

Snow	  



U.S. Drought Monitor        Integrates Key 
      Drought Indicators: 

•  Palmer Drought Index 
•  SPI 
•  KBDI 
•  Modeled Soil Moisture 

•  NLDAS 
•  7-Day Avg. Streamflow 
•  Precipitation Anomalies 
 
Growing Season: 
•  Crop Moisture Index 
•  Sat. Veg. Health Index 
•  VegDRI/ESI/etc. 
•  Soil Moisture 
•  Mesonets  
•  State/Regional 

 
In The West: 
•  SWSI 
•  Reservoir levels 
•  Snowpack (SNOTEL) 
•  SWE 
•  Streamflow 
 
Created in ArcGIS  





The Importance of Local Expert Input 
  The U.S. Drought Monitor Team Relies on Field 

Observation Feedback from the Local Experts 
for Impacts Information & “Ground Truth” 

Listserver (360+ Participants:  2/3 Federal, 
1/3 State/Univ.) 

•  Local NWS & 
USDA Offices 

 

•  State Climate 
Offices 

 

•  State Drought 
Task Forces 

•  University 
Extension 

 

•  Regional 
Climate Centers 

 
•  NIDIS Basin 

Webinars 
The	  primary	  means	  of	  communica5on	  with	  

our	  “eyes	  in	  the	  field”	  is	  thru	  email;	  The	  email	  
“Expert	  Group”	  is	  called	  the	  USDM	  Listserver	  





Recommend changes for Far North East CA, and Far NE NV. See attached graphic. 
 
Any errors are mine.  Please send any corrections to everyone. 
 
Next call: April 20th, 1PM. 
 
California 
 
MFR: Far NE CA, Modoc County, wells are drying up, so they are having to dig wells 
deeper.  Residential area is being threatened.  Runoff is weeks ahead of normal for both Siskiyou 
and Modoc Counties.   DM Action: After group discussion - move All of Lassen County and 
Modoc county into D4. See attached graphic. 
 
Oregon State Climatologist:  xx 
 
Eureka: Since October 1, 2014, rainfall departure form normal: Del Norte County 70 to 
80% of normal; Humboldt County 80 to 90% of normal; Western Mendocino County 80 
to 100% of normal;Eastern Mendocino County 70 to 90% of normal. Precipitation 
amounts since October 1…below normal, Lake Mendocino, 52% of capacity or around 
76% of historical average for this time of year.  Storage trending downward from last 
month. Trinity Lake - 49% of capacity or around 64% of historical for this time of year. 
Slight increase from February.   Activities: (Include OES calls, Drought Task Force calls 
or meetings),  Continue to monitor. After Governor Brown’s executive order, most 
drought media calls going to the local water agencies. Not aware of any new 
impacts.  DM Action:  Recommend no change for now 
 
Monterey: Recent rains of .2-.4" in the Northe and East Bay.  South Bay received very little to 
nothing. North Bay reservoirs and those with interbasin transfers are ok to well, those which are 
fed solely by local runoff are doing poorly.    DM Action:  Hold status quo. No change 
 
Los Angeles/Oxnard: No rain, above average temperatures a wind.    DM Action:  Leave things 
as is. 
 
San Diego: Record warmth for last 18 months. Just past March was #1 warmest, and February 
#2 warmest. Precip at 40-60% of normal, and 20-40% in the deserts.  San Diego Reservoirs at 
40% of capacity. Diamond Vally at 50% of capacity (down to 2010 levels)    DM Action:  No 
change. 
 
Phoenix: SE CA 20-40% of normal precip for the water year, which is not uncommon fore the 
desert. Cal Fire has issued a no burn order for all state lands of San Diego and Imperial Counties. 
DM Action:  No change 
 
Sacramento: Drought Activities and media interactions continue.  We're doing multiple Drought 
Task Force meeting briefings each month.  Last week Governor Brown's announcement of 25% 
mandatory reductions is causing a stir, but mostly in the 'how do we/they implement this' 
way.  Impacts reported earlier in the year are still continuing.  Newest: using some of the drought 





Luebehusen	  

Svoboda	  

Rippey	  

Brewer	  

Fenimore	  
Simeral	  

Artusa	  

Miskus	  

Heim	  

The	  authors	  usually	  takes	  2-‐week	  turns,	  although	  cases	  arise	  
where	  they	  do	  a	  1-‐week	  or	  3-‐week	  shiS.	  	  	  

The	  reason:	  	  ASer	  two	  weeks,	  you	  are	  spent.	  	  	  
	  

Each	  author	  typically	  has	  two	  2-‐week	  shiSs	  per	  year.	  



The	  first	  and	  most	  important	  thing	  for	  the	  USDM	  community	  to	  know	  is	  
the	  data	  “period”;	  The	  data	  cutoff	  –	  i.e.	  precipita5on	  has	  to	  have	  fallen	  

by	  this	  5me	  to	  be	  included	  in	  the	  analysis	  –	  is	  7	  am	  EST,	  8	  am	  EDT,	  
Tuesday	  morning.	  	  This	  is	  done	  to	  (a)	  provide	  a	  consistent,	  week-‐to-‐
week	  product	  and	  (b)	  provide	  the	  author	  a	  24-‐hour	  window	  to	  assess	  

the	  data	  and	  come	  up	  with	  a	  final	  map	  by	  Wed.	  evening.	  

Data	  cutoff	   8	  am	  



8	  am	  

Dra?	  1	  

Data	  cutoff	  

Dra?	  2	   Dra?	  3	  

2	  pm	  Input	  cutoff	  

Final	  	  
Map	  

Final	  	  
Files	  
Sent	  

8:30	  am	  

http://droughtmonitor.unl.edu/ 



The	  wash,	  rinse,	  repeat:	  the	  cycle	  	  
con5nues	  the	  following	  week.	  

	  	  	  
Keep	  in	  mind	  the	  author’s	  primary	  job	  
responsibili5es	  do	  not	  get	  put	  on	  hold.	  

8	  am	  

Dra?	  1	  

Data	  cutoff	  

Dra?	  2	   Dra?	  3	  

2	  pm	  Input	  cutoff	  

Final	  	  
Map	  

Final	  	  
Files	  
Sent	  

8:30	  am	  



Critical Elements of the USDM Process 

  Started simple and built over time 
  Flexible and adaptable to new data/
products as they come on-line 
  Collaboration: It’s about the Process! 

  Sharing the data, products, impacts and credit 

  “Convergence of Evidence” 
  Communication 

  Transparency and Trust 

  Involving local experts, data and feedback 
  Building an ownership and validation process 
  “Value added” knowledge taps into local 
expertise 





Some Examples of Decision Making 
and Policy Using the USDM 

 
  Policy:  

  2008/2014 Farm Bill 
  USDA Farm Service Agency, Natural Resources 
Conservation Service, Risk Management Agency 

  Internal Revenue Service 
  Livestock tax deferral program 

  U.S. Department of Agriculture 
  Secretarial “Fast Track” Drought Designations 

  NOAA National Weather Service 
  Drought Information Statements 

  Environmental Protection Agency 
  Water quality monitoring 

  Centers for Disease Control and Prevention 
  Public health 

  Bureau of Land Management 
  Several States use in their monitoring/plans 

 

(Science before Policy) 



Next Steps 

  Continue and grow interactions with local 
drought task forces, State Climate Offices, 
WFOs/RFCs, Regional Climate Centers 

  Foster new basin/state interactions 
  NIDIS RDEWS basin briefings…more coming 

S.Plains/California/MO Basin/Carolinas/PacNW-Columbia/ 
others?? 

  USDM 101 (User’s Guide) 

  Continue to encourage and incorporate 
new/enhanced/innovative products via GIS:  

  ACIS gridded SPI-SPEI/sc-PDSI 
  Gridded Objective Indice Blends/high resolution/region-season 

specific 
  AHPS Precipitation from National Weather Service 
  Augment with remote sensing products (ET-based: ESI, EDDI) 
  NLDAS, Composite Drought Indices, Soil Moisture 



   Mark Svoboda 
   msvoboda2@unl.edu 

   402-472-8238 

   http:/drought.unl.edu 
 

   National Drought Mitigation Center 
   School of Natural Resources 

   University of Nebraska-Lincoln 

 Questions? 

Photo	  Credit:	  Daniel	  Griffin	  


